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Surface Water Quality in the World Heritage Area: 
Lake St Clair, Melaleuca and the Walls of Jerusalem. 
PE Davies and MM Driessen 
 
1. Introduction 
This document provides an update on water quality within the WHA at three key 
locations: Lake St Clair, Walls of Jerusalem and Melaleuca. An initial assessment of 
water quality was conducted for these areas in 1995/96, and reported on in detail by 
Davies and Driessen (1997).   
 
A total of 32 sites were sampled routinely in 1995/96 within these three areas, divided 
into potentially impacted high visitation sites (20 sites) and very low visitation 
‘control’ or reference sites (12 sites). Sampling was conducted at monthly intervals 
throughout the year from  mid 1995 to mid 1996 for a number of physico-chemical 
parameters including nutrients, turbidity and conductivity. More intensive, weekly  
sampling was conducted for bacterial levels over five weeks during the peak visitation 
period in January-February 1996.  
 
This sampling was repeated, during the summer only, in the January-February 2001 
peak visitor period, with both bacterial and physico-chemical sampling conducted 
weekly. 
 
The aims of this survey are to: 
• document the physico-chemical and bacterial quality of key waters within the 
WHA; 
• assess the compliance of these waters with established national bacterial 
guidelines for drinking water and recreational contact; 
• assess the departure of water quality in high visitation areas from those with 
minimal visitation (ie typical ‘background’ levels); 
• assess if there are any major changes evident in water quality over time. 
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Davies and Driessen (1997) conducted a preliminary power analysis on the water 
quality data derived from the 1995 survey and concluded that large sample numbers 
were required to detect changes of even intermediate magnitudes in some of the key 
variables such as bacterial levels. Resources were not available to conduct such an 
intensive sampling program, and this, 2001 survey therefore represents essentially a 
repeat of the ‘pilot’ nature of the 1995/96 survey. Conclusions will therefore be of a 
general nature and limited confidence can be placed in assessment of changes in water 
quality since 1995/96 and of differences between sites. 
 
2. Methods 
All site locations and sampling methods remained the same as for the 1995/96 survey, 
as described by Davies and Driessen (1997). Only site WD10, a control site on Wild 
Dog Creek was not sampled in 2001. All sampling was ‘snapshot’ ie single samples 
collected by hand, with separate bottles for physico-chemical and bacterial analyses, 
taking care to minimise the time between sampling and analysis.  
 
Sampling was conducted approximately weekly to fortnightly between 17 January and 
7 March 2001, resulting in five pairs of samples for physico-chemical and bacterial 
analysis taken per site. The following table (Table 1) details the sites sampled. Note 
that the designation ‘control’ implies that the site can be used as the basis for 
comparison with another site/sites (see Davies and Driessen 1997 for details) and that, 
for lakes, the emphasis for comparison is on shore-associated water quality conditions 
not ‘whole lake’ water quality. 
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Table 1. Site locations for Tasmanian WHA water quality survey. 
 
 
Site Grid References
Area Code Name Type Easting Northing
Lake St Clair CB1 Cynthia Bay I 431550 5336900
CB2 Cynthia Bay I 431500 5336950
EP Echo Point I 428550 5344850
EPC Echo Point control shore C 431600 5339200
FP Fergie's Paddock Shore C 431200 5337000
NR1 Narcisuss River control C 425500 5348600
NR2 Narcisuss River I 425500 5348250
NR3 Narcisuss River I 425650 5347950
PP1 Pumphouse Pt Shore I 433900 5338150
PP2 Pumphouse Pt Shore I 433900 5337950
SC Lake St Clair mid-lake C 429700 5344800
Walls of LB8 Lake Ball control shore C 441300 5367200
Jerusalem LB9 Lake Ball I 441000 5367200
LS5 Lake Salome control shore C 440900 53700450
LS6 Lake Salome I 441300 5370450
PB7 Pool of Bethesda I 441800 5369750
SJ1 Solomons Jewels control C 439100 5372400
SJ2 Solomons Jewels I 439550 5372100
SJ3 Solomons Jewels I 439450 5371850
WD4 Wild Dog Creek I 440000 5371000
WD10 Wild Dog Creek Control - not sampled C 440000 5379000
Melaleuca CG1 Melaleuca Lagoon shore I 432200 5192250
CG2 Melaleuca Lagoon shore control C 432150 5192250
CL11 Claytons shore I 429500 5197250
FL10 Forest Lagoon shore control C 439600 5196200
FL8 Forest Lagoon shore control C 439700 5196250
FL9 Forest Lagoon Camp shore I 429600 5196200
MEC5 Melaleuca Creek (tidal) control C 431650 5192050
MI6 Melaleuca Inlet I 431550 5192600
MI7 Melaleuca Inlet I 430400 5193225
ML4 Melaleuca Lagoon I 432450 5192450
MOC3 Moth Creek (tidal) I 4032400 5192200
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3. Results 
Sampling dates and weather observations at time of sampling are shown in Appendix 
1. All sites were sampled on five occasions and all samples successfully analysed with 
the exception of sites: 
• CG2 for which 2 bacterial samples were lost; 
• PB7 and  LS6 for which no analysis was conducted for turbidity and conductivity 
on one occasion; 
• PB7, LB8 and LB9, for which analysis of one bacterial sample was delayed by 25 
hr. 
None of these represented significant issues for the survey. 
 
Results of the water quality survey are summarised in Tables 2 to 4, with raw data 
provided in Appendix 2. 
 
Overall, water quality across all sites sampled was high, with only two of the 32 sites 
sampled failing the guidelines for primary contact – CB1 ay Cynthia Bay, and MI6 at 
the upper end of Melaleuca Inlet. Both of these sites only failed on one occasion (see 
below), with both failures due to excessive levels of faecal enterococci.  
 
The majority of freshwater sites failed the stringent national drinking water quality 
guidelines, as anticipated (78%, 7 out of 9 sites, at the Walls of Jerusalem; and 55%, 6 
out of 11, at Lake St Clair). There was a difference in the proportion that failed the 
drinking quality guidelines between control (43%) and high visitation sites (73%), but 
this was not statistically significant, in large part due to the low numbers of sites (p > 
0.6, by Pearson Chi-squared test). 
 
In general, as anticipated, and as observed by us in 1995/96, bacterial water quality 
was poorer in flowing and tidal sites than in lakes, although these differences were 
relatively small. 
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3.1 Lake St Clair 
As in 1995/96, water quality in Lake St Clair was high at all sites in Lake St Clair and 
the Narcissus River (Table 2). Conductivities and turbidities were low (X),  as were  
ammonia and Nitrate - Nitrite (NOx) levels (X).  Total nitrogen was low, while Total 
P and DRP was very low at all sites, with X samples falling below the detection limit.  
As in 1995/96, there were no significant differences between nay of the sites in 
physico-chemical characteristics.  
 
 
 
 
 
Table 2. Water quality results for sites sampled at Lake St Clair in 2001. 
Light grey shading indicates site data which failed national 
guideline bacterial levels for drinking water quality. Dark grey 
indicates site data which also failed guidelines for primary 
recreational contact. 
 
Analytes
Statistic Site Thermotolerant Faecal
coliforms enterococci Conductivity Turbidity Ammonia NO3+NO2 NO2 Ortho-P Total N Total P
(cfu) (cfu) uS/cm NTU ug-N/L ug-N/L ug-N/L ug-P/L ug/L ug/L
Median CB1 < 1 < 1 23 0.5 12 10 < 2 < 2 126 6
CB2 < 1 < 1 25 0.3 18 12 < 2 < 2 132 2.5
EP < 1 3 23 0.3 23 12 < 2 < 2 150 5
EPC < 1 < 1 23 0.3 21 12 < 2 < 2 112 2.5
FP < 1 4 26 0.6 19 10 < 2 < 2 162 7
NR1 5 3 45 0.6 17 7 < 2 2 93 6
NR2 4 1 42 0.4 23 8 < 2 2 129 7
NR3 < 1 < 1 25 0.4 17 13 < 2 < 2 131 6
PP1 < 1 < 1 24 0.3 22 12 < 2 < 2 129 6
PP2 < 1 < 1 23 0.2 18 11 < 2 < 2 111 5
SC < 1 < 1 23 0.2 18 13 < 2 < 2 112 2.5
Mean CB1 0.6 76.9 22.8 0.54 14 9.4 < 2 1.4 116 5.4
CB2 < 1 2.1 25.2 0.54 22.8 10.8 < 2 1.4 143.4 3.9
EP 0.8 3.9 26.2 0.5 30 12.2 < 2 1.4 160.2 6.4
EPC < 1 1.3 22.8 0.28 22.6 11.4 < 2 1.4 114.6 4.3
FP 0.8 9.1 26.2 0.72 16.6 9.4 < 2 1.6 159.8 6
NR1 6.3 6.1 44.2 0.52 21.8 6.4 < 2 2.4 102.2 7.3
NR2 7.3 4.2 41.6 0.58 29 6.8 < 2 2.2 133.2 6.6
NR3 1.2 1.8 24.6 0.5 25.6 11.4 < 2 1.4 132.4 5.9
PP1 < 1 < 1 24.8 0.38 25 11 < 2 1.4 132.2 5
PP2 < 1 < 1 23.6 0.28 25 11 < 2 1.4 118.4 4.8
SC < 1 < 1 24.8 0.3 29.6 12.2 < 2 1.4 128.4 4.9
Maximum CB1 1 370 25 1 19 12 < 2 2 128 8
CB2 < 1 8 28 1.4 50 13 < 2 2 204 7
EP 2 11 33 1 57 16 < 2 2 235 13
EPC < 1 4 25 0.4 33 14 < 2 2 123 7
FP 2 31 29 1.2 21 12 < 2 3 191 10
NR1 19 17 48 0.7 40 8 < 2 4 140 14
NR2 19 17 49 1.1 48 9 < 2 3 151 8
NR3 4 7 28 0.8 60 14 < 2 2 160 8
PP1 < 1 < 1 33 0.7 42 13 < 2 2 209 7
PP2 < 1 < 1 28 0.5 46 13 < 2 2 151 8
SC < 1 < 1 30 0.6 63 14 < 2 2 171 11
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Bacterial levels at all sites were low, with all lake site median thermotolerant coliform 
levels falling below the 1 cfu/100ml detection limit and median enterococcal levels 
falling below 3 cfu/100ml. Slightly higher levels were detected in the Narcissus River, 
as expected, but these were still very low (all medians ≤ 5 cfu/100ml). 
 
All sites except PP1 and PP2 and SC failed the national drinking water quality 
threshold of zero thermolerant coliforms and faecal enterococci on at least one 
occasion. The maximum values at all sites bar one were very low (≤ 19 and 31 
cfu/100 ml for the two bacterial types, respectively). Samples from site CB1, in 
Cynthia Bay, all fell below the detection limit (this complying with the guideline) on  
all bar one occasion on which the value was relatively high (370 cfu/100ml). This was 
the only sample collected during and following a period of wind, light rain and 
moderate wave action on the shoreline. This result for site CB1 is similar to that 
reported by us in 1995/96, when a high enterococcal level was recorded during windy 
weather. Further investigation is warranted, as indicated in the 1995/96 report. 
 
Conductivity, turbidity, DRP, total N and N Ox levels are broadly similar in summer 
2001 to those levels in summer 1996. Conductivities were higher in sites NR1 and 2 
in 2001, probably due to the drier conditions and hence lower flows.  Total P and 
ammonia were higher across all sites in 2001 than in 1996, though these differences 
were not ecologically significant (a median of 19 ug/l across all sites in 2001 vs 1 in 
1996 for NH3; and of 6 ug/l vs 1 for total P).     
 
3.2 Walls of Jerusalem. 
Water quality at all sites sampled in the Walls of Jerusalem area was very high (Table 
3). Conductivities and turbidities were low (X),  as were  ammonia and Nitrate - 
Nitrite (NOx) levels (X).  Total nitrogen was low, while Total P and DRP was very 
low at all sites, with X samples falling below the detection limit.  As in 1995/96, there 
were no significant differences between nay of the sites in physico-chemical 
characteristics.  
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Table 3. Water quality results for sites sampled in the Walls of Jerusalem 
area in 2001. Light grey shading indicates site data which failed 
national guideline bacterial levels for drinking water quality. 
 
 
 
Analytes
Statistic Site Thermotolerant Faecal
coliforms enterococci Conductivity Turbidity Ammonia NO3+NO2 NO2 Ortho-P Total N Total P
(cfu/100ml) (cfu/100ml) uS/cm NTU ug-N/L ug-N/L ug-N/L ug-P/L ug/L ug/L
Median LB8 < 1 < 1 15 0.4 17 8 < 2 2 174 7
LB9 < 1 6 16 0.4 17 7 < 2 2 172 6
LS5 < 1 < 1 29 0.9 13 8 < 2 3 374 14
LS6 < 1 < 1 29.5 1.05 15 7 < 2 3 348 12
PB7 2 < 1 30 1.2 10 7 < 2 4 315 13
SJ1 < 1 < 1 31 0.9 17 7 < 2 < 2 264 10
SJ2 < 1 < 1 23 0.5 19 7 < 2 2 277 7
SJ3 < 1 < 1 23 0.8 24 7 < 2 2 250 9
WD4 7 4 30 0.3 15 12 < 2 2 138 8
Mean LB8 < 1 < 1 15.4 0.66 16.2 7.4 < 2 1.6 175 7.6
LB9 3.2 9.6 16 0.48 19 6.8 < 2 1.8 202.2 7
LS5 1.6 < 1 29.2 0.9 17.2 7.6 < 2 3 366.4 14.8
LS6 1.6 1.6 29.25 1.05 18.8 7.6 < 2 2.6 347.2 12.4
PB7 2 1.4 29.75 1.175 20.2 7 < 2 3.6 325 12.8
SJ1 < 1 3.4 30.2 0.9 16.2 6.6 < 2 1.4 276.4 8.6
SJ2 < 1 1.4 22.8 0.56 20 6.6 < 2 1.6 262.6 7.4
SJ3 < 1 < 1 23.6 0.76 19.4 6.6 < 2 2 261.4 8.4
WD4 14.8 9.8 30 0.36 15.6 12 < 2 1.6 124 7.1
Maximum LB8 < 1 < 1 16 1.3 29 9 < 2 2 246 12
LB9 12 24 18 0.6 27 8 < 2 3 341 9
LS5 3 < 1 31 1.2 38 8 < 2 4 441 19
LS6 3 3 30 1.5 38 9 < 2 4 402 15
PB7 3 3 30 1.6 71 8 < 2 5 366 17
SJ1 < 1 13 32 1 22 7 < 2 2 331 11
SJ2 < 1 3 24 0.7 33 8 < 2 2 291 10
SJ3 < 1 < 1 27 1.2 34 7 < 2 3 300 12
WD4 44 36 31 0.7 21 16 < 2 2 161 9
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Lake Ball had lower nutrient and conductivity levels (and hence dissolved salts) than 
either Lake Salome or the Pool of Bethesda, with Solomons Jewels being intermediate 
between these waters. This pattern was also found in 1995/96, and reflects differences 
in lake volume and depths, with deeper waters less vulnerable to wind driven mixing 
being less nutrient rich (and more oligotrophic) than shallower waters. These 
differences are however realtievly slight and do not indicate any tendency toward 
nutrient enrichment. All 2001 summer median TP levels for example fell well below 
the annual trophic threshold of 20 ug/l identified for Tasmanian lakes. 
 
Bacterial levels were low, with higher levels evident in Wild Dog Creek (at WD4) and 
at the Lake Ball site LB9. Two sites (LB8 and SJ3) complied with drinking water 
quality guidelines, with no detectable bacteria, while several sites were only 
marginally higher than threshold values (LS5, LS6, PB7, SJ1, SJ2). 
 
Slightly higher levels of TP, DRP and NOx were observed across all sites in 2001 
than 1995/96, while total N and ammonia levels were slightly lower. Inspection of 
1995/96 data does not suggest that this is due to a seasonal effect. These differences 
are small, though consistent, and should be checked in future surveys. There is no 
indication of a consistent trend in nutrient status, not of any difference that can be 
related to human activities in the Walls area. 
 
3.3 Melaleuca 
Once again, water quality at Melaleuca was high (Table 4). While nutrient levels were 
higher than  for the freshwater sites described above, they fall at the lower end of 
estuarine and tidal system nutrient levels for Tasmania (X). Conductivities are high 
and variable, since these sites are tidal and/or estuarine, and fall within expected 
ranges. Turbidities were again consistently low, as in 1996.                                                   
 
Median bacterial levels were highest in Melaleuca Lagoon (CG1, CG2), Melaleuca 
Creek (MEC5) and Moth Creek (MOC3) - the most landward parts of the system. 
There is no evidence to suggest that this is due to human activities, since this pattern 
occurs across control and impact sites, and is the anticipated natural pattern. 
Maximum bacterial levels were also highest at sites MEC5 and MOC3 with moderate 
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to high levels also observed at the upper to mid Melaleuca Inlet sites (MI6, MI7). 
These peaks were not associated with high winds or a runoff event, though they 
occurred on the same sample date (14 Feb 2001). The maximum level at site MI6 was 
higher than the primary recreation contact guideline threshold, indicating that this site 
is occasionally unsuitable for bathing.  
 
Turbidities, conductivities, and concentrations of DRP, total nitrogen, bacteria were 
all similar to or consistent with those observed in 1996. Total phosphorus and NOx 
were consistently higher for samples collected in 2001 than in 1996, with median 
values across all sites of 17 vs 2.2 ug/l and 12 vs 1.6 ug/l, respectively. These 
differences are unlikely to be of ecological significance, but should be checked in 
future surveys. 
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Table 4. Water quality results for sites sampled in the Melaleuca Lagoon-
Inlet area in 2001. Dark grey indicates site data which also failed 
guidelines for primary recreational contact. 
 
 
 
 
coliforms enterococci Conductivity Turbidity Ammonia NO3+NO2 NO2 Ortho-P Total N Total P
(cfu/100ml) (cfu/100ml) uS/cm NTU ug-N/L ug-N/L ug-N/L ug-P/L ug/L ug/L
Median CG1 10 5 32150 0.55 31 11 < 2 4 217 14
CG2 43 8 33500 0.6 30 13 < 2 4 207 14
CL11 1 < 1 37900 0.3 17 11 < 2 5 183 17
FL11 < 1 < 1 38500 0.3 15 12 < 2 5 164 17
FL8 3 1 36700 0.3 18 14 < 2 5 177 17
FL9 < 1 < 1 38200 0.6 21 12 < 2 5 212 18
MEC5 35 10 5860 1.1 40 13 3 3 318 9
MI6 28 2 24400 0.7 39 13 2 4 248 15
MI7 5 1 36300 0.3 31 11 2 5 212 20
ML4 13 2 33100 0.3 24 13 < 2 4 191 16
MOC3 100 18 18500 0.8 26 11 2 3 242 16
Mean CG1 11.8 4.9 31475 0.525 28.2 12.2 1.6 5.6 217.4 16.8
CG2 50.7 7 32580 0.66 43.2 13 2.4 5.6 237.6 15.8
CL11 1.5 < 1 38340 0.28 16 12.2 1.6 6.6 176.2 20
FL11 1.7 < 1 39520 0.38 14.8 12.4 2 7 162.6 18.6
FL8 4.2 1.4 38060 0.38 23.4 14 1.6 6.8 175.2 19
FL9 1.3 0.6 38900 0.64 21.4 14.6 1.8 8.2 226.2 20
MEC5 136.6 18.6 7670 0.92 45.6 14 3.2 2.8 318.8 10.4
MI6 75.2 41.2 26100 0.72 35.8 13.8 1.8 4.4 227.4 16.2
MI7 13.6 1.5 35500 0.42 38.6 12.4 2.2 6 218.2 19.8
ML4 18.6 4.7 33220 0.48 26.8 12.6 2.2 5.6 227.8 17.6
MOC3 239.2 31.6 17304 0.84 32.6 12.2 2.2 3.4 257.2 14.6
Maximum CG1 30 7 37500 0.7 49 19 4 13 277 25
CG2 100 9 37400 1.2 112 18 5 13 336 26
CL11 3 < 1 43900 0.4 19 20 4 15 194 31
FL11 4 < 1 43200 1 17 19 5 15 174 29
FL8 8 4 42400 0.5 51 19 4 15 190 28
FL9 4 1 43700 1.4 32 22 5 20 361 35
MEC5 520 54 20600 1.2 75 20 5 3 490 18
MI6 280 200 29400 1 58 20 3 7 285 22
MI7 45 3 38700 0.9 82 19 5 13 256 27
ML4 44 17 35500 1 43 18 4 12 327 25
MOC3 580 90 24300 1.3 55 16 4 4 326 18
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4. Discussion and Conclusions 
The results of this survey are consistent with that of 1995/96. Water quality remains 
high across all three areas surveyed, with low levels of bacteria, nutrients and 
turbidity. These results, along with the absence of any consistent difference between 
control and high visitation (‘impact’) sites, indicate a minimal impact from human 
activities on water quality in these areas. Water quality for human uses is generally 
very high, with only rare occurrences of coliform or enterococcal levels higher than 
national thresholds for recreational use. 
 
Surface water potability is high, but the general recommendation in the 1995/96 
survey report (Davis and Driessen 1997) remains – water should be disinfected prior 
to drinking (eg by boiling, filtration or chemical treatment). It should be note here that 
this survey, while targeting indicators of potability for human use, does not address 
specific pathogens such as Salmonella and Campylobacter, or viral or protozoan 
disease agents (eg Giardia). Low levels of coliforms or enterococci do not guarantee 
the absence of health risks from these latter agents. 
 
The data from this survey do not indicate any changes between 1995/96 and 2001 that 
are of significant ecologically or to human health. 
 
We reiterate our initial 1997 recommendation for a detailed survey of bacterial levels 
within Cynthia Bay, a site with high visitation levels, to adequately identify 
conditions which lead to occasionally high enterococcal levels (observed in both 
surveys). Until such a survey is conducted, bathing within Cynthia Bay adjacent to the 
boat jetty should be discouraged or prevented with adequate signage. 
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